The genus Glycosmis (Rutaceae-Aurantioideae) has been reported to be a rich source of various types of alkaloids.
In continuing our studies of the constituents of this plant, we report here the isolation and structure elucidation of two additional new dimeric acridone alkaloids, glycobismines-F (1) and -G (2) (Fig. 1 ). Glycobismine-G (2) has a novel ether linkage among dimeric acridones.
An acetone extract of the root was chromatographed on silica gel, followed by repeated preparative TLC to furnish new alkaloids along with known compounds. Glycobismine-F (1), racemate, was obtained as a yellow oil. The molecular formula C 38 H 32 N 2 O 9 was determined using high-resolution (HR)-FAB-MS. The IR and UV absorption spectra (see Experimental) indicated the presence of a 1-hydroxy-9-acridone skeleton 5) in the molecule. The 1 H-and 13 C-NMR spectra showed two low-field signals at d H 14.49 and 14.35 due to hydrogen-bonded hydroxyl protons, two carbonyl carbon signals at d C 182. 1 The connectivities of these moieties were deduced based on C-H long-range correlations in the heteronuclear multiple-bond connectivity (HMBC) spectrum (Fig. 2 ). The following C-H long-range correlations were more significant in the structure determination of the upper acridone unit: between C-2 bearing a lone H-2 and a hydrogen-bonded OH; between H-2 and C-4 which further correlated with a cisolefinic H-12; and between an oxygenated C-3 (d C 161.8) and another cis-olefinic H-11 which also correlated with the quarternary C-13 having dimethyls and C-4a which correlated with the N-methyl proton. In addition, in the nuclear Overhauser effect (NOE) experiment, the appearance of 12% enhancement between an N-methyl signal at d H 3.79 and H-11 suggested the presence of a [6,5- three-bond correlations with a carbonyl carbon C-9 and an oxygenated C-6 (d C 148.9). Another ortho-coupled H-7 was also correlated with oxygenated C-5 (d C 133.9), suggesting the presence of oxygenated substituents at C-5 and C-6 on the upper acridone nucleus. On the other hand, the structure and location of the substituents on the lower acridone unit were also determined based on C-H long-range correlations in the HMBC spectrum as follows: observation of three-bond correlations between methylene H-14Ј and sp 2 C-12Ј, which further correlated with the 13Ј-CH 3 proton; between olefinic H-11Ј and the quarternary C-13Ј; and between H-12Ј and C-14Ј. Together with consideration of the chemical shift values of C-14Ј and H-14Ј (d C 71.6; d H 4.25, 4.57) and C-13Ј (d C 77.2) and J-values (16.1 Hz) of H-11Ј and H-12Ј, we proposed the structure of the (E)-3,4-oxygenated 3-methyl-1-butenyl side chain. The location of this side chain at C-4Ј was shown by the presence of three-bond correlations between H-11Ј and an oxygenated C-3Ј (d C 164.0), between H-12Ј and C-4Ј which further correlated with a lone H-2Ј on the carbon correlated with a hydrogen-bonded OH, and between C-5 and methylene H-14Ј, indicating the presence of a [5,6-h] oriented 2-methyl-2-substituted 1,4-dioxane ring in the molecule. In addition, an observation of 9% enhancement of olefinic H-11Ј at d H 6.86 on irradiation of the N-methyl signal at d H 3.47 in the NOE experiment also supported the location of the side chain at C-4Ј. Further, correlations between a lower signal at d H 7.74 (H-8Ј) in the continuously located three proton system and a carbonyl C-9Ј indicated a remaining hydroxyl group at C-5Ј. From these results, the structure of glycobismine-F was suggested to be 1. Biogenetically, glycobismine-F (1) is considered to be formed by oxidative coupling of citracridone-III (3) 6) and a side chain analogue (4) of O-demethylglycocitrine-I (5).
7)
Glycobismine-G (2), a yellow oil, was isolated as a racemate. The molecular formula C 38 H 32 N 2 O 9 , the same as that of 1, was determined with HR-FAB-MS. The 1 H-and 13 C-NMR spectra (Tables 1, 2 ) were shown to have close similarities with those of 1, except for differences in the J-values of olefinic proton signals (Jϭ10.3 Hz in 2 and 16.1 Hz in 1) in their 1 H-NMR spectra, indicating a similar arrangement of substituents on two acridone nuclei in 2 as that in 1, and further the presence of an additional cis-oriented olefinic-H in 2, instead of trans-oriented ones in 1. In the HMBC spectrum, C-H long-range correlations (C-4Ј/a lone H-2Ј and H-12Ј, C-12Ј/14Ј-methylene-H and 13Ј-CH 3 , and H-11Ј/oxygenated C-3Ј and a quartenary C-13Ј revealed the presence of a [6,5-c] oriented pyran ring with methyl and methylene moieties at C-2. The linkage of the two acridone nuclei between C-5 in the upper and C-14Ј in the lower halves was also determined by the observation of the C-H long-range correlation between the 14Ј-methylene proton and oxygenated C-5 (d C 135.9) having a correlation with H-7. These results, together with the HMBC spectral data shown in Fig.  3 , established the structure 2 for glycobismine-G. Biogenetically, glycobismine-G (2) is also considered to be derived from the same precursors 3 6) and 5 7) as those of 1. 
Experimental
Optical rotations were measured on a JASCO DIP-360 polarimeter. 1 Hand 13 C-NMR spectra were recorded on an A-400 or A-600 (JEOL) spectrometer. Chemical shifts are shown in d values (ppm) with tetramethylsilane (TMS) as an internal reference. HMBC spectra were measured at Jϭ5 and 8 Hz on the JEOL A-600 spectrometer. EI-and HR-MS were recorded with a JMS-HX 110 spectrometer. UV spectra were recorded on a Shimadzu UV 160A spectrometer in EtOH, and IR spectra were recorded on a Shimadzu IR-450 spectrometer in CHCl 3 . For column chromatography, Wakogel 60 was used. Preparative TLC was done on Kiesel gel 60 F 254 (Merck).
Isolation The roots (2.5 kg) of G. citrifolia (WILLD.) LINDL. collected at Pen-Lin, Tainan Hsien, Taiwan, were extracted with acetone for 30 h under reflux (8 lϫ3) and evaporated under reduced pressure. The acetone extract (114 g) was subjected to silica gel column (7.5ϫ30 cm) chromatography and eluted with toluene, CH 2 Cl 2 , CH 2 Cl 2 -acetone (9 : 1), CH 2 Cl 2 -acetone (8 : 2), and acetone. The CH 2 Cl 2 -acetone (9 : 1) eluate (28.5 g) was separated by silica gel column chromatography, centrifugal chromatography, and finally repeated PTLC [solvent; isopropyl ether, acetone-CHCl 3 (1 : 9), acetone-benzene (3 : 7), AcOEt-n-hexane (1 : 1)] to give glycobismine-F (1) (16.5 mg) and -G (2) (4.5 mg).
Glycobismine-F ( 
